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CHAPTER I 
INTRODUCTION AND PURPOSE 
Statement o:f the problem. 
A study o:f the innate ~apacity o:f reaction time and speed 
o:f movement in Junior High School boys in response to various 
auditory starting signals. 
Introduction. 
In physical education we are not concerned primarily with 
an individual• s pure reaction time but with his quick and accu-
rate responses to situations. Burpee and Strolll :from their 
studies have taken a practical approach and state the :following: 
We need to know not only how quickly an individual 
can react by pressing a key but ~so with what speed and 
accuracy he can move six to ten :feet in catching a ball, 
tagging out a player, hitting a puck, tennis ball, hand 
ball or volley ball. Although several splendid attempts 
have been made to isolate the :factors involved in 
attaining success in physical education activities, few, 
i:f any, have attempted to measure the importance o:f 
reaction time and speed of' movement •. · This is largely 
because suitable apparatus has not usually been available. 
Physical educators are well aware of the importance of 
quick reaction time and speed in movement in various athletic 
contests and games. However, we should be primarily interested 
lBurpee~ R. H. and Stroll, W., "Measuring Reaction Time 
o:f.Athletes 11 , Research Quarterly, Volume 7, March, 1936, 
pp. 111-118. . 
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in developing quickness o~ reaction and speed of movement to 
meet the daily demands placed upon each ruad everyone of us in 
this mechanical age. Increased automation in industry, expanded 
transportation and the greater speed of military and commercial 
aircraft have emphasized the importance of fast responses. 
If in our physical education programs we can show scien-
tific evidence concerning reaction time and speed of movement to 
be greater in the more active person than the not so active 
person, then we could point with pride at the importance of our 
job as developing individuals in skills and abilities to meet 
not only the demands required during their school years but also 
those required throughout their working years in this mechanical 
age we are living in. 
Purpose. 
T.his study is being conducted to measure the reaction and 
speed of movement t~e of fourteen and fifteen year old junior 
high school boys. ·The subjects chosen for this study are 
individuals taken from eighth and ninth grade physical edu~ation 
classes. 
Reaction time is largely an innate capacity while speed 
of movement is an acquired skill. By measuring both in regards 
to the movements found in a sprinter's start and making the 
initial drive forward, this should produce significant data as 
to the time required to react to various starting signals 
against the time it takes to make the initial step forward. 
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CHAPTER II 
SURVEY AND REVIEW OF THE LITERATURE· 
Studies in reaction t~es in regard to athletes and 
athletics were usually attempts to secure data that would 
provide coaches and other individuals engaged in the selection 
or athletes with some objective way or ways or pre-determining 
athletic abilities or selecting athletes. 
Reaction time in its strictest interpretation is the 
"' 
interval elapsing before pre-determined movement follows a pre-
determined stimulus. Karpovichl is even more specific by 
stating that ttReacti·on time is the time elapsing between the 
movement of application of a stimulus and the movement of 
response.u 
Olsen2 from his studies has taken this approach to 
reaction time and states,the following: 11Reaction time is the 
time that elapses between the beginning of the stimulus and the 
beginning of the motor response. The time from beginning con-
'-
traction to completion of movement defines speed of movement.tt 
lKarpovich, Peter V., Physiology~ Muscular Activity, 
W. B. Saunders Co., 1952, p. 35. 
201sen, Einar Arthur, nThe Relationship Between Certain 
Psychological Capacities and Success in College Athletean, 
Doctor•s Dissertation, Boston University, 1952. 
3 
Dawsonl defines reaction time simply in his statement in 
regard to track as the time between the report of' the starter's 
gun and the start of' the runner. He also states that reaction 
time varies with: 
1. Intensity of' the stimulus 
2. Age of' the subject 
3. Direction of' the subject's attention 
4. Fatigue 
5. Previous warning 
6. Practice 
7. Pos_sibly the quality of' the stimulus 
Cottell2 in his experiments with reaction time found that 
\ 
an individual's reaction time varied little under normal circum-
stances. The time o:f day, condition of' the body and ntunber of' 
times tested seemed to have little effect on reaction time. 
Baise and Peasely3 found that nin comparing reaction time 
of' large muscle groups with analogous movement o:f the arms, it 
was :found that the reaction time of the arms was much faster.n 
They also f'ound that subjects who had f'ast reaction time of legs 
did not necessarily have fast reaction time in other ways. 
Miles4 states, "It was first assumed that if man was quic 
lDawson, Percy M., The Physiology g! Physical Education, 
The Willirums and Wilkins Co., Baltimore, 1935. 
2cottell, J. M. and Dolley, Charles s., tton Reaction Time 
and Velocity of the Nervous Impulse, nMemoirs of' National 
Academy of' Sciences, Volume 7, Government Printing Office, 
Washington, D. c., 1895. 
BJ3eise and Peasely, tiThe Relation of Reaction Time~ Speed 
and Agility of Big Muscle Groups to Certain Sports Skills," 
Research Quarterly, 1937, Volume 8, pp. 133-142. 
4Miles, W. R., nindividual and Group Reaction Time in 
~~~_;1;~~~ C~~g~::~~ u Research Quarterly, October, 1931, 
4 
in one thing, such as moving a hand or finger, this score was 
taken as representative of his speed in other performances. Now 
we find from the careful testing of many individuals on a wide 
variety of measurements, that one score must not be trusted for 
all. u Miles based his experiments on his basic assumption that 
to get a time that would aid in the selection of athletes, he 
devised a chronograph in such a way that he was able to time the 
complete body movement of seven men simultaneously. From these 
quick measurements, he was able to get results which had a high 
correlation with the process of selection. 
Kellerl states, 11 Tb.e requirements in quickness of body 
movement are not the s~e for all sports. A person with rela-
tively slow total body reaction time has a better chance of 
attaining success in the more individual activities such as 
gymnastics, swimming and wrestling than those sports in which 
he is required to react to. rapidly changing conditions and to 
movements of several team mates and opponents, such as is found 
in baseball, basketball, football and the like.n He continues, 
nMany who are not quick enough to achieve proficiency and 
success in these highly competitive team games might be guided 
into the more individual type of sport and possibly become 
outstanding performers.n 
lKeller, Louis F., 11The Relation of Quickness of Bodily 
Movement to Success in Athletics, 11 Research Quarterly, May, 
1942, Volume 13, pp. 146-155. 
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Atwell and Elbell found that there is a slight difference 
in the hand reaction and body reaction time for the fourteen to 
seventeen year age group in high school with a slight tendency 
for a faster reaction time with an increase in age. The differ-
ence between the high school group was not considered significan 
but the mean of the high school group was lower than the mean of 
a university group tested by Atwell and Elbel. This might lead 
us to think that reaction time of high school students is 
slightly slower than university students. 
Montoye and Pierson2 in their studies with human subjects 
found in general that responses become increasingly slower with 
advancing age. Since this has been investigated several t~es, 
we take for granted that age has a great deal to do with a 
personts ability to respond to various stimulus and also to 
react with quick movement. 
Miles3 reports a complete response may be fractioned intc 
reaction time and movement time or ttreaction testsrt and 
11motility measurestt. He concluded that motility measures show 
much greater deterioration age than do the reaction tests. 
lAtwell, William o. and Elbel~ Edwin E., "Relation Time 
. of Male High School Students in 14-17 Year Age Group, 11 Research 
Quarterly, 1948, Volume 19, pp. 22-29. 
Zwrontoye, Henry J. and Pierson, William R., nMovement 
Time, Reaction Time, and Age If, Reprint from Journal of 
Gerontology, Volume 13, No. 4, October, 1958. 
~les, W. R., uMeasures of Certain Human. Abilities 
Throughout the Life Spantt, Progress National Academy of' Science 
1931, Volume 17, pp. 627-632. 
6 
Again, however, in the study that Pierson and Montoye 
made, results showed marked differences with age in both the 
reaction test and motility measure. These findings, of course, 
do not mean that slower response.s must necessarily be character-
istic of aging. Sigersethl states that "It is entirely possible 
that if people stay more active, some of these and other 
character;i.stics of aging may be delayed. There is evidence that 
older people can show .remarkable improvements in phys~cal fitnes 
or physical abilities with training. n 
Jokl, Karvonen, Kihlberg, Koskela, and Noro2 also give 
evidence that the aging characteristics such as loss of agility, 
decrease in strength, decrease in endurance, etc. can be delayed 
with an activity program. 
Goldfarb3 noted a tendency for simple responses to become 
more variable with age. His data indicated that variability 
within an individual•s responses at ages 35 to 54 was about 
twice as great as at ages 18 to 44. 
Except for Miles, I find little evidence where investiga-
tors have fractioned responses. into reaction time (the interval 
lsigerseth, P. 0., ttsome Effect of Training Upon Young 
and Middle-aged Men11 , Research Quarterly, 1951, Volume 22, 
PP• 77-83. 
2
.rokl, E., Karvonen, M., Kihlberg, J., Koskela, A., and 
Nero, L., "Research on Olympic Athletest.t, Journal of Health 
Physical Education and Recreation, September, 1956, pp. 61-62. 
3Goldfarb, w., nAn Investigation of Reaction Time in 
Older Adults 11 , Teachers College Contr. Education, 1941, 
No. 831. 
7 
rrom the onset or the stimulus to the beginning of responses) 
and the movement t~e (the speed or the response itself). 
Thompson, Nagle and Dobiasl in their test on forty-three 
college and high school football players measured reaction time 
in regards to various starting signals. These signals included 
a rhythmic digit count, a non-rhythmic word digit count, and a 
non-rhythmic color signal. 
The results or their study confirmed these assumptions: 
1. Both groups reacted more quickly to the starting signals whic 
allowed the subjects to concentrate on the response rather than 
the stimulus.· 2. The rhythmic digit starting signals permitted 
the fastest movements. 3. Non-rhythmic word digit starting 
signals resulted in slower movements in bo.th the university and 
high school football player&. 
1Thompson, Clem w., Nagle, Francis J., and Dobias, Rober~ 
11Football Starting Signal and Movement Times of High School and · 
College Football Playersu, Research Quarterly, 1958, pp. 222-23Q 
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CHAPTER III 
TECHNIQUES AND PROCEDURES 
Subjects Used. 
Subjects ror this study were ninety-six junior high 
school boys in grades eight and nine with ages ranging rrom 
fourteen and firteen years and who are presently attending the 
Hugh B. Bain Junior High School located in Cranston, Rhode 
Island. The boys tested were selected from various physical 
education classes that normally meet one period per week. 
The subjects were tested on separate days at various 
times during the regular scb.ool day. Those who were tested 
~ediately arter school, were tested before taking part in any 
after school activity, ie: varsity practice, intramural partici-
pation, or unsupervised games. The subjects tested ranged rrom 
boys with a high proficiency in motor skills to boys with a 
lesser degree of proficiency in the skills, to those who have 
little ability in neuro-muscular movement. 
Equipment. 
The reaction time and speed or movement or the subjects 
were tested with apparatus developed by Thompson and Nagle in 
their testing or varsity football players at Boston University. 
The apparatus consisted of the following: (See Figure 1, p. 10 
a. contact switches; b. starting plate; c. contact plate; 
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d. two relays; e. two standard electric clocks which recorded 
times in 1/100 or a second with D. o. current supplied by six 
volt batteries. The author acted as the starter by calling 
various starting signals, holding the contact switch in his 
right hand and starting both clocks simultaneously with the 
starting signal. 
The clock that measured reaction time was started when 
the subject being tested placed his heel on the starting plate. 
Both clocks were stopped when the subject's :foot struck the 
contact plate as he took his rirst stride or eighteen inches. 
The distance of' eighteen inches was arbitrarily established as 
a commonly recommended :first stride. 
The time elapsed~in 1/100 of' a second rrom the start or 
the clocks by starter until the subject•s :foot struck the con-
tact plate. Both the reaction time and the time required to 
make a step on the contact plate were recorded in order to 
arrive at the speed o:f movement time. Simple arithmetic was 
employed whereby the reaction time was subtracted :from the time 
required :for the step on the contact plate. 
Procedure. 
Each boy was told to take the rundamental position or a 
sprinter. This position requires him to place his power or 
kicking f'oot to the rear of' the other :foot with his heel in 
close proximity to the starting block, his hands held to the 
side, and his eyes straight ahead. All subjects were required 
to be thoroughly warmed up. The boys were tested individually 
11 
e ai'ter two preliminary trials on the apparatus. Subjects were 
not informed of their times on the test, nor were they allowed 
to watch others being tested. 
Each boy was tested three times with each type of cadence 
The directions for the test and a demonstration by the author 
were given each group before they were tested individually. A 
brief explanation of the apparatus and the reason for the test 
were also given each subject. The directions given the group 
were: 
I would like you to help me in an experiment 
using different types of starting signals. In this 
test you will assume the position of a sprinter with 
either foot placed on the starting block. This same 
foot must make an initial step forward on to the con-
tact plate. When you hear the starting signal, you 
drop your heel down and then dash straight forward 
for five yards. I will ask you to repeat this pro-
cedure several times. Try not to anticipate any of 
the signals, but try to get a quick start·forward 
and continue this movement for five yards. 
The directions were followed by a demonstration, and any ques-
tions were answered regarding these directions. 
As stated before, the distance of eighteen inches was 
selected as an arbitrary distance on the theory that the first 
step by a runner or sprinter is usually one of medium size. 
After the subject was given his starting signal, he assumed his 
sprinter's position with hands to his sides, and fingers pointed 
forward. At the command, liReadyn, the subject was in position 
to drop his heel down and then to dash forward on the agreed 
starting count. Any trial in which the subject was guilty of 
leaning, not looking straight ahead, or anticipating the star~~ 
12 
e signal was disregarded and another trial was allowed. The 
subjects tested were encouraged as to their proper position and 
carry-through as this was to act as a motivator in testing this 
age level where encouragement and approval are most important in 
any kind of a testing program. 
The number cadence 1, 2, 3, 4, was used as the rhythmic 
cadence. Each subject was given his starting number after which 
he took his starting position. The preliminary ttReadyn command 
was given to allow the boy a chance to get into his starting 
position; then the author counted off the cadence numbers with 
the boy moving on the pre-arranged number. 
The non-rhythmic cadence was tested with the one-two 
cadence where the subject was ordered to move on a certain one-
two. The author then would give the boy his 11Ready11 command as 
in the rhythmic test and after a short period, begin by giving 
the one-two, one-two signals in a broken non-rhythmic sequence. 
The subject being tested would be instructed,to drop his back 
.f'oot heel down and dash .f'orward on a particular none-two u 
although he had no way of telling in what rhythmic pattern the 
signal would come. 
In the color cadence a g~oup o.f' .f'our colors were used. 
The subject was instructed that he was to dash .f'orward when a 
certain color was mentioned. The colors used were red, white, 
blue, and green as they are readily distinguished .f'rom each 
other when spoken. The subject was given his regular 11Readyn 
command as in the other cadences and was told to drop his rear 
13 
~ foot heel down and dash forward when a certain color was spoken. 
Any or all four colors were used one or more times with the boy 
dashing ~orward when the predetermined color was called. 
Approximately halfway through the testing program or at 
about the ~our hundred and ~i~tieth test, nineteen boys were 
chosen at random ~rom those already tested at least three times, 
to be retested in order to establish some reliability in as far 
as the testing procedure was coneerned. In this retested group, 
the same cadence, command, and instructions were followed as in 
the initial testing procedure. 
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·CHAPTER IV 
TREATMENT AND ANALYSIS OF DATA 
Treatment o:f Data. 
The data secured by the testing o:f the ninety-six boys 
was computed to secure the mean, standard deviation and the tttn 
level of confidence. 
TABLE I 
MEAN REACTION TIME SCORES* FOR RHYTHMIC, NON-RHYTHMIC, 
AND COLOR STARTING SIGNALS 
TEST 
Rhythmic 
Non-rhytbm.ic 
Color 
FOR FOURTEEN YEAR OLDS 
SUBJECTS 
50 
50 
50 
NUMBER OF 
TRIALS 
150 
150 
150 
MEAN 
.15 
.18 
.18 
*Scores recorde·d in • 01 of a second 
STANDARD 
DEVIATION 
.058 
.062 
.062 
As indicated in Table I, the rhythmic type starting 
signal was the fastest with a mean o:f .15 seconds. Both the 
non-rhythmic and color starting signals were slower with a mean 
of .18 seconds in each. 
15 
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TABLE II 
MEAN REACTION TIME SCORES* FOR RHYTHMIC, NON-RHYTHMIC, 
AND COLOR STARTING SIGNALS 
FOR FIFTEEN YEAR OLDS 
TEST SUBJECTS NUMBER OF IVIEAN STANDARD 
TRIALS DEVIATION 
Rhythmic 46 138 .14 .064 
Non-rhythmic 46 138 .17 .068 
Color 46 138 .17 .068 
*Scores recorded in .01 ot a second 
As indicated in Table II, the rhythmic type of' starting 
signal was the f'astest with a mean of' .14 seconds. Again both 
the non-rhythmic and color starting signals were slower with a 
mean of' .17 seconds in each. 
16 
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TABLE III 
MEAN SPEED OF MOVEMENT TIME SCORES* FOR RHYTHMIC, 
NON-RHYTHMIC AND COLOR STARTING SIGNALS 
FOR FOURTEEN YEAR OLDS 
TEST SUBJECTS NUMBER OF MEAN STANDARD 
TRIALS DEVIATION 
Rhythmic 50 150 .28 .065 
Non-rhythmic 50 150 .35 .073 
Color 50 150 .. 53 .077 
e 
*Scores recorded in .01 of a second 
In relation to speed of movement time, the rhythmic 
starting signal proved to be the fastest with a mean of .. 28 
seconds; the non-rhythmic starting signal .35 seconds; and the 
color starting signal the slowest with a mean of .46 seconds. 
e 
TABLE IV 
MEAN SPEED OF MOVEMENT TIME SCORES* FOR RHYTHMIC, 
NON ... RHYTBMIC .AND COLOR STARTING SIGNALS 
TEST 
Rhythmic 
Non-rhythmic 
Color 
FOR FIFTEEN YEAR OLDS 
SUBJECTS 
46 
46 
46 
NUMBER OF 
TRIALS 
138 
138 
J.38 
MEAN 
.25 
.36 
.39 
*Scores recorded in .01 of a second 
STANDARD 
DEVIATION 
,.068 
.073 
.075 
The results of this table show that the rhythmic starting 
signal was fastest with a mean of' .. 25 seconds. The non-rhythmic 
starting signal mean was .36 seconds and the color starting 
signal was again slowest with a mean of' .39 seconds. 
The data was f'urther treated statistically to secure 
"t".l Tb.e nt 11 is a connnonly used statistical technique used to 
evaluate data in order to see whether the results are signifi-
cant. 
lGilf'ord, J. P., Fundamental Statistics in Psychology an_Q 
Education, McGraw Hill Book Company, 1950, pp. 550-555. 
tl8 
TABLE V 
COMPARISON OF SPEED OF ~OVEMENT TIME SCORES TO 
RHYTHMIC, NON-RHYTHMIC AND COLOR STARTING SIGNALS 
FOR FOURTEEN YEAR OLD BOYS 
TEST SUBJECTS TRIALS MEAN STANDARD Tltfl LEVEL OF 
DEVIATION SIGNIFICANCE 
Rhythmic 50 150 .28 ·.065 5.58 
Non-rhythmic 50 150 .35 .073 l% 
e ' .07 
50. 150 .28 .065 13.05 
50 150 ~53 .077 1% 
e .15 
Non-rhythm1c 50 150 .35 .073 7.76 
Color 50 150 .53 .077 I% 
Di.f.ference .18 
The results f'rom the ntrr tests (Table V) proved that 
the results were signi.ficant at the 1% level, indicating that 
similar results would occur in 99 cases out o.f 100. 
TABLE VI 
COMPARISON OF SPEED OF MOVEMENT TIME SCORES TO 
RHYTHMIC, NON-RHYTHMIC AND COLOR STARTING SIGNALS 
FOR FIFTEEN YEAR OLD BOYS 
TEST SUBJECTS TRIALS MEAN STANDARD 11 t" LEVEL OF 
DEVIATION SIGNIFICAN 
Rhythmic 46 138 .25 .068 5.56 
Non-rhythmic 46 138 .36 .073 1% 
Di.ff'erence 09 
Rhythmic 46 138 .25 .068 12.03 
Color 46 138 .. 39 .075 1% 
Dif'f' e 09 
Non-rhythmic 46 138 .. 36 .073 8.41 
Color 46 138 .39 .075 1% 
Dif'f'erence .03" 
The results f'rom the tttfl tests (Table VI) proved that 
the results were significant at the I% level, indicating that 
similar results would occur in 99 out of' 100 
19 
In Tables V and VI the movement time o:r the i'ourteen year 
old boys compares very i'avorably with the fii'teen year old boys. 
We see that as in Tables III and IV on pages 17 and 18, the 
rhythmic type siJ?nal is again the fastest with the :fifteen year 
old group being .03 seconds faster than the .fourteen year old 
group. However, in the non-rhythmic signal the i'ifteen year old 
group was only .01 seconds slower than the fourteen year old 
group. There is a marked dii'ference in the color starting signa 
with the older boys being .14 seconds faster than the younger 
group. 
Again in Tables V and VI where the two groups of' boys 
were divided into their respective ages, we see that the results 
are highly significant (1% level) in relation to all starting 
signals. To establish reliability oi' the test a group of nine-
teen boys (eleven 14 year olds and eight 15 year olds) was 
selected at random and retested. Comparisons o.f the test and 
retest results were made using the ttpearson Product Moment 
Goef~icient of Gorrelationn ,l and correlations which ranged from 
.53 to .73 indicate a high reliability of the test. 
Anal__:ysis o:f Data. 
The rhythmic type starting signal (Tables III and IV) 
with a mean of .28 .for the younger group and a mean of .25 for 
1Green, J:Iarry A., Jorgensen, Albert N., and Gerberich, 
Raymond,·J"., Measurement and Evaluation in the Secondary School, 
Longmans, Green and Company, New York, 1952, pp~ 555-556. 
20 
4IJ the older group is raster than the non-rhythmic signal or .35 
and .36 respectively; while the color starting signal was the 
slowest with the younger group scoring .53 seconds and the 
older boys scoring .39 seconds. The standard deviation is also 
less in the rhythmic starting signal, while the non-rhythmic and 
color signals have a higher standard deviation. 
The signiricance of all the results at the 1% level of 
confidence is rare in physical education research. Usually 
levels of 5% or above are commonly accepted. 
21 
CHAPTER V 
SUMMARY AND CONCLUSIONS 
Summary and Conclusions. 
The ninety-six subjects were tested as accurately as 
possible in order to analyze the reaction and speed of movement 
times of three starting signals. Individual and group records 
twere kept of the scores. These results w·ere treated statisti-
cally to indicate what, ir any, time advantage factors were 
associated with the rhythmic, non-rhythmic and color starting 
signals. A retest of nineteen subjects showed a high degree of 
reliability of the testing procedures. 
With the aid or E. F. Lindquist's book, A First Course 
~ Statistics,l the retest results of the fourteen year olds 
show a mean rhythmic reliability score or .51, a mean non-
~hytbmic score of .32, while the mean color score has a reli-
ability of .47. (See Table XI, pp. 41-42) 
A retest of the fifteen year olds shows a mean rhythmic 
score of .56 for reliability, a non-rhythmic score of .32, while 
the mean color score has a reliability or .32. (See Table XII, 
tpage, 43) 
lLindquist, E. F., A First Course in Statisties, 
ls:ougb.ton Mifflin Company, 1942, pp. 246-249. 
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Conclusions. 
The rhythmic type of starting signal offered a ~aster 
reaction time and speed of movement time and a smaller standard 
deviation in each. This would indicate that the rhythmic sign 
was superior in respect to reaction time and speed of movement. 
A retest o~ nineteen subjects showed a high correlation to the 
original tests; thereby supporting its reliability, and the 11 t 11 
indicated a high degree o~ signi~icance o~ the tests. 
The non-rhythmic starting signal was second fastest and. 
the color starting signal was slowest. With our present result 
the author is quite certain that the lapse of time is in the 
reaction-movement time which is the time it take·s to move the 
initial step forward before hitting the contact· plate. 
Recommendations ~ Further Study. 
Since very few studies of this nature have been made, th 
author feels that a series of similar tests vvi th certain modi-
fications would be desirable. Studies that involve high school 
and college subjecbs would be of value to further check the 
reliability of this type o~ test. 
Other possibilities would include the use of dif~erent 
types of starting signals. Rather than having the tester speak 
the starting signal, a series of signals could be taped. These 
would be more uniform and would give the person being tested an 
opportunity to concentrate on the signal itself and simultane-
ously press the contact switch; thereby giving a more 
23 
accurate timing. 
Instead of having the contact plate recessed a depth of 
two inches, the plate could be raised above ground level. This 
would eliminate a high first step before making contact with the 
plate and would give more accurate and faster results in the 
speed of movement time. 
23a 
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APPENDIX 
TABLE VII 28 
RAW SCORES OF RHYTHMIC, NON4!.-RHYTHMIC AND COLOR STARTING SIGNALS. 
OF 
--
FOURTEEN YEAR OLD BOYS 
' 
Pase Rhythmic Color Non-?hythrrdc 
teactiOl 11eac\i.:ton Speed ieactiOl teactio! Bpeed :eactior ·tea'~tior Speed ~[ovemen of' rt ~Hovemen1 of' [oV('ment of Time Time ~~ovemen Time Time .aovemen Time Ti•;1e iMovemen 
.06 .18 .25 .29 .60 .47 .13 .42 .22 
1 .~~3 .35 .11 .35 .98 • .32 .22 .63 .21 
.21 • 29 .23 .44 .54 .56 .23 .25 .23 
--
.12 .16 .20 .40 .53 .37 .28 .37 .17 
2 .14 .08 .17 .34 .30 .37 .20 .22 .20 
.11 .17 .18 .33 .49 .41 .22 .32 .23 
.04 .• 10 .17 .33 .69 .40 .29 .59 .23 
3 .11 .19 .22 .35 .66 .47 .24 .47 .25 
.10 .15 .18 .37 .67 .46 .27 .52 .28 
--
.. 15 .27 .21 .54 .60 .63 .39 .33 .42 
4 .07 .22 .19 .41 .59 .53 .34 .37 .34 
.29 .23 .31 .64 .56 .62 .35 .33 .31 
.11 .14 .15 .38 .42 .46 .27 .28 .31 
5 .08 .27 .1~ .41 .53 .48 .33 .26 .33 
.16 .19 .18 .39 .55 .53 .23 .36 .35 
.11 .26 .33 -.54 .75 .63 .43 .49 .30 
6 
.21 .23 .17 .61 .73 .41 ~40 .50 .24 
.24 .22 .20 .70 .63 .53 .46 .51 .33 
.04 .25 .15 .24 .67 .39 .20 .42 .24 
7 .13 .16 .18 .53 .44 .47 .40 .28 ~29 
.12 .04 .13 .37 .55 .44 .25 .51 .31 
' 
e- .11 .19 .13 .36 .53 .68 .25 .34 .55 8 .08 .20 .31 .33 .59 .69 ~25 ~39 ~38 
.11 .26 .26 .35 .70 .65 .24 .44 .39 
.12 .33 r-19 .42 .60 .62 .30 •27 •43 9 
.07 .20 ~17 .29 .56 .49 .22 .36 .32 
.03 .21 ~05 .40 .51 . .31 .37 .36 .26 
29 
(continued) 
' 
' 
Jase Rhythmic Color Non-ihythmic 
teactim 11eac-c. on Speed leactim teactim Bpeed :eactior cea~tior speed ~[ovemen of' ~Hovemen of' Movt•ment of Time Time ~~ovemeni Time Time Wdovemen Time . Tb1.e aovemen 
.20 .15 .15 .47 .49 .32 .27 .34 .17 
10 • 
.12 .16 .21 .33 .55 .55 .21 .39 .34 
.05 .14 :.·16 .24 .37 .52 .19 .27 .36 
I --
.32 .29 .23 .56 .67 .48 .24 .48 .25 
I 
11 
.12 .27 .27 .36 .68 .56 .24 .41 .29 
. 
.26 .27 .20 • 63 .. 53 .55 .37 • 26 .35 
.24 .23 .14 .54 .51 .73 .30 .28 .59 
. 
. . 
12 .07 .13 .21 .31 .59 .51 • 24 .46 .30 
. 
.06 .20 .16 .27 .70 • 70 .21 .50 .54 
.;ur .12. .07 .31 • 29 .24 .19 . .17 .17 
13 
.19 .24 .21 .37 .53 .42 .18 .29 .21 
.16 .23 .25 .38 •. 48 .46· .22 .29 • 21 
.13 .10 .20 .42 .60 .69 .29 .50 .49 
14 
.04 .15 .• 31 .32 .66 .62 .28 .51 .31 
.13 .23 .26 .30 .64 .62 .17 .41 .36 
.22 .27 .20 .so .65 .54 .28 .38 .34 
15 .22 .18 .,30 .48 .44 .55 .26 .26 .25 
.36 .14 .. 23 .41 .36 .52 .05 .22 .29 
.04 .12 .11 .27 .59 .47 .23 .47 .36 
16 
.• 08 .13 .12 .29 .54 .57 .21 .41 .45 
. 
.04 .15 ~12 .24 .71 .55 • 20 .56 .~3 
.03 ell .14 .25 .49 .48 .22 •38 •34 
17 
.lO .08 .12 .35 .67 .34 .25 .59 .22 
.07 .12 .12 .30 .68 .53 .23 .56 .41 
.20 .21 .16 .37 .53 ~49 .17 .32 .33 
18 .11 .11 .11 .27 .57 .41 .16 .46 .30 
.05 .17 .13 .22 .44 .so .17 .27 .37 
Pase Rhythmic 
teacti01 fl.eac v:'i.Ol ~fovemen Time Time 
.18 .06 
19 
.13 .14 
.10 .15 
.24 .30 
20 
.1? .24 
.06 .23 
.15 .26 
21 
.10 .28 
.13 .25 
.11 .22 
22 
.12 .21 
.22 .22 
.32 .11 
23 
• 2'7 .12 
.26 .23 
.15 .• 23 
24 
.09 .12 
.10 .15 
.05 .10 
25 
.10 .08 
.11 .10 
.0'7 .10 
26 
.15 .12 
.11 .10 
.20 .20 
27 .• 19 .22 
.20 .23 
Speed 
of' 
~iovement 
.24 
.17 
.13 
.22 
.19 
• 25 
.25 
.15 
.16 
.19 
.15 
. 
.15 
.25 
.20 
.20 
.19 
.10 
.15 
.05 
.11 
.10 
.18 
.19 
.20 
.28 
.27 
.21 
•• 
TABLE VII 
(continued) 
' 
Color 
heactior teactlor 11Wovemen1 Time Time 
.42 .69 
.31 .so 
.35 .63 
.5? .so 
.43 .70 
l29 .59 
.35 .60 
.39 .64 
.36 .59 
.45 .65 
.41 .68 
.59 .'71 
.82 .62 
.53 .46 
.82 .'76 
.51 .36 
.29 .68 
.49 .68 
.26 .42 
.42 .62 
.40 .58 
.52 .39 
.53 .42 
.52 .61 
,.42 .69 
.41 .59 
.43 .6'7 
30 
Non-"hythmic 
t>peed teactior tea~tior Speed of' ~\[OVl'meni of' 
004ovemen Time . Ti~e ITQvemen 
.56 .24 .63 .32 
. 
• 
.42 .18 .46 .25 
.52 .25 .48 .39 
--
.52 .33 .20 .30 
. 
.57 .26 .46 .38 
.65 .23 ?in •.40 
.54 .20 .34 .29 
.36 .29 .36 .21 
.42 .23 .34 ~26 
.42 .• 34 .43 ,.23 
.44 .29 .47 .29 
.49 .37 .49 ,.34 
.73 .• so .51 .50 
.74 .26 .-34 .54 
.51 .56 .53 .31 
.-43 ..• 36 .13· .24 
e34 .20 e56 c-24 
.47 .39 .53 .32 
.41 .21 .32 .36 
. . 
.36 .32 :l"54 .25 
.47 .29 .48 .q'7 
•61 •45 •29 •43 
.54 .38 .30 .35 
.56 .41 .,51 ,.30 
•56 .22 .49 •28 
.57 .22 .37 .30 
.52 .23 .44 .31 
TABLE VII 31 
(cont'inued) 
' 
J.ase Rhythmic Color Non-~hythmic 
·teactio 19aC1iJ.Or, Speed ~eactio:t: <eact:to:r ::>peed ~eactior ·cea~tior speed ~Iovemen of' ~aovemen of' ~~ovt•ment of Time Time ~iovement Time Time· ~dovemen Time Ti"lle l1tTovement 
.03 .21 . $16 .23 .36 .56 .20 .15 .40 
. 
• 28 
.16 .17 .17 .46 .64 .62 .30 .47 !45 
.15 .17 .18 • 34 .65 .56 . .19 .48 .38 
. 
--
.02 .14 .13 .26 .61 .52 • 24 .47 .39 
29 • .4~~ .03 .13 .18 .30 .56 .57 .27 .39 
.08 .13 .10 .39 .55 .56 .31 .42 .46 
.34 .11 .12. .59 .35 .39 .25 .24 .27 
30 
.19 .06 .11 .44 .58 .55 .25 .52 .44 
.17 .11 .07 .42 .53 .28 .25 .. 42 .21 
.31 .22 .. 11 .64 .66 .53 .33 .44 .42 
. 
31 
.33 .11 .19 .58 .43 .40 • 25 .32 .21 
.27 .12 .16 .51 ~41 .44 .24 .39 .28 
.25 .25 .26 .64 .59 .62 .39 .34 .36 
. 
32 
.. 19 .25 .19 .44 .. 74 .71 
·., 
.35 .49 .52 
.24 .26 .19 .50 .62 .71 .26 .36 .52 
.15 .13 .20 .38 .49 .44 .23 .36 .24 
33 
.16 .12 .12 .50 .53 .59 .34 .41 .47 
.11 .23 .15 .35 .56 .. 49 .24 .33 .34 
.06 .21 .28 .28 .63 .79 .22 .42 .51 
34 
.05 .21 .20 .34 .67 .59 .29 .46 .39 
.13 .26 .22 .• 39· • ~g·:~ .59 .26 .43 .'{>7 
.22 .20 .14 .59 .61 .56 .37 .41 .42 
35 
.10 •15 .16 .34 .56 .53 .24 e41 .37 
.12 1-.13 .15 .32 .46 .58 .20 .33 .43 
.03 .18 .12 .28 .62 .46 .25 .44 ;o4 36 .05 .16 .12 .36 .68 .35 .31 ~52 ~23 
.16 .14 .05 .• 43 .56 .49 .27 .42 ,;.44 
TABLE VII 32 
(continued 
' -
)Jase Rhythmic Color Non-."-hythmi c 
teactiOJ 11 eac"t~Ol ;3peed ~ea.ctio:r teactim Speed 
-:eactior -(ea~tior Speed ~[ovemen of ~flovemen1 of ~[OVl·meni of Time Time ~~~ovemen1 Time Time ~aovemen Time 
. Ti"ne ·,lovemer 
.07 .23 .09 .25 .-72 .• 48 .18 .49 •. 39 
37 • 
.05 .11 .10 .• 25 .• 48 .47 .20 .37 .. 37 
.. 
-
.03 .04 .. 12 .22 • 42 .33 .19 .38 .21 
-·-
.14 .32 .26 .. 39 .59 .50 .25 .27 .24 
. 
38 
.. 19 .26 .25 .. 46 .52 .57 "!27 .26 ~32 
.12 .30 .21 .42 .69 .50 .30 .39 .£9 
.21 .21 .23 .• 49 .. 65 .83 .28 .. 44 .so 
39 
• 34 .27 .. 16 . .74 .85 .. 82 .40 .61 .66 
-
.. 31 .32 .29 166 .. 64 .74 .35 .32 .47 
.10 .06 .27 ~42 .,58 .• 66 .32 .52 .39 
40 
.09 ~15 .. 14 ··. .35 .52 .47 .26 .• 35 .33 .. 
.02 .29 .38 .26 .73 • 63 .24 . .44 .25 
.04 .06 .13 .24 .• 36 .. 74 .-20 .• 30 .61 
41 
.• 18 -.20 .12 .41 ;..46 .. 61 .33 .. 26 .49 
.13 ·.12 .15 .. 31 .40 .54 .18 .28 .39 
.23 .29 .20 .50 .52 .58 .• 27 .. 23 .38 
42 
.24 .23 .08 .61 .69 .54 .37 .46 46 ! . • 
.23 .• 21 .06 .52 .58 .44 .29 .37 .38 
.27 .19 .19 .48 .54 .58 .21 :.35 .39 
.. 
43 
.06 .22 .18 .28 .59 .40 .22 .37 ~32 
.23 .22 .18 .. 42 .44 .44 .19 .22 .2.6 
. 
.. 
.10 .19 .04 .31 .40 .27 .21 •21 ;.23 44 
.21. .10 .08 .42 .51 .. 31 ~_21 .41 •23 
.07 .12 .15 .39 .41 .• so .32 .29 .25 
.28 .20 .. 25 .. 57 .67 .56 .29 .47 ~51 
45 .27 .24 .18 .53 .48 .67 .26 .24 .49 
.• 39 .12 .09 .61 .61 .62 .22 .49 .53 
' 
·"-·---- ---~-- ----·------------- ;__ -------- --~---··-------- ---
--- ---------·-- - '--- -----=---
(continued) 
' 
b.ase Rhythmic Color Non-.~hythmic 
fteactiOJ 1'-eac"tl.or Speed -teactiOl teactiOl Speed P.eactim -·cea~tior Speed Movemen of ~t!ovemen of ~~ovt•men1: of Time Time ~iovemen1 Time Time ~llovemen Time Ti•.ne ~~Tovemeni 
.09 .22 .30 .27 .40 .50 .18 .18 .20 
. 46 
.26 .14 .24 .50 .38 .43 .24 .24 .19 
.23 .16 .46 .41 .39 .84 .18 ... 23 .. ?iR 
--
.20 .26 .25 .51 .71 .63 .31 .45 ._38 
47-
.19 .31 .17 .54 .68 .39 .35 .37 .22 
.10 .21 .25 .42 '77l .. 55 ?)9. P\9. .~Q I' 
TABLE ·vrr 33 
{continued) 
' 
!J.ase Rhythmic Color Non-::_:hythmic 
R.eactim [teact.ior Speed ·ieactior {eactio:i Speed P.eactior _.tea~tior Speed 
·[ovemen of' ~lfovemen of' Movl•ment of' Time Time ~'Iovement Time Time ~.dovemen Time Ti•ne Movemeni 
.09 .22 .30 .27 .40 .50 .18 .1.8 .20 
• 46 
• 26 .14 .24 .50 .38 .43 .24 .24 .19 
.23 .16 .46 .41 ,.39 .84 .18 -23 .?i.A 
--
.20 .26 .25 .51 .71 .63 .31 .45 .38 
47-
.19- .31 .17 .54 .68 .39 .35 .37 ~e22 
.10 .21 .25 .42 .'7:1-. -55 . :1-.9. E\9. .?\() 
I 
.09 .12 .23 .33 .64 .55 .24 .52 .32 
48e 
.11 .22 .15 .35 .6,7 .38 .. 24 .47 .23 
.23 .23 .21 .45 .56 .53 .22 .33 .32 
.04 .11 .07 .24 .50 .31 .20 .39 .24 
49 
.05 .08 .15 .28 .47 ·.37 .23 .39 .22 
-
.06 .. 10 .22 .26 .47 .61 .20 .37 .39 
.12 .13 .16 .36 .52 .42 .24 .39 .26 
50 
.11 .14 .11 .34 •. 58 .57 .23 .44 •. 46 
.04 .14 .. 09 .28 .68 .45 .24 .54 36 
-
b.a.se 
l 
2 
3 
4 
5 
6 
7 
8 
9 
~ 
TABLE VIII 34 
RAW SCORES OF RHYTHMIC, NON-RHYTHMIC AND COLOR STARTING SIGN'ALS 
OF 
FIFTEEN YEAR OLD BOYS 
. 
. 
Rhythmic Color Non-.i.hythmic 
l'lea.ctim 
eact.ior i3peed lea.ctior tea.ctior Speed ~ea.ctior {ea~tior Speed ~rove men of' ~Hovemen-t of' n[oVt•ment of' Time Time niovemeni Time Time P!ovemen Time Time [ovemen1 
.. 49 .31 .22 • 68 .72 .58 .19 .41 .36.. 
j 
.22 .25 .15 .44 .69 .49 .22 ~44 .34 
.04 .20 .24 .25 .. 39 .54 .19 .19 .30 
~ 
.08 .22 .14 .31 ;.57 .64 .23 .35 .50 
.14 .18 .17 .32 • 75 .71 .18 .57 ~54 
-
.15 .19 .17 .61 .75 .69 .46 .56 fi2 
. 
.09 • 19 .25 .30 ;.71 .75 .21 .52 .50 
.20 .14 .20 .38 .78 .69 .18 .64 .49 
.22 .25 • 24 • 61 .. 67 .63 .39 .42 ~39 
.06 .18 .. 19 .38 ~46 .38 ~32 .28 .29 
.11 .17 .09 .33 .53 .29 ~22 .36 ~20 
.10 .11 .09 ~32 .49 .27 .22 .38 .18 
•. 11 .20 .30 .35 .40 .48 .24 .20 .18 
-
.08 .27 .37 .34 .53 .56 .26 .. 26 ;.19 
; 
.10 .22 .12 .31 .47 .34 ~21 .25 ~22 
.15 .08 .14 .38 .46 .47 .23 .38 .33 
.05 .10 .10 .26 .56 .45 .21 .46 .35 
.11 .10 .10 •. 32 .47 .49 .21 .37 .39 
.04 .12· .10 .25 .36 .51 .21 .24 .41 
.04 .14 .12 .30 .33 .41 .26 .19 .29 
.05 .08 .13 .26 .39 .50 .21 .21 • 37 
.21 .20 .17 .59 .54 .66 .38 .34 .49 
.22 .16 .13 • 61 .65 .47 .39 .49 .34 
.12 .17 .13 .40 .54 .61 .28 .37 .48 
.20 .11 .15 .47 .33 .40 .27 .22 • 25 
.. 17 .13 .08 .62 .32 .47 .45 .19 .39 
.14 .12 .14 .39 .54 .49 .25 .42 .35 
--
TABLE VIII 35 
(continued) 
' 
base Rhythmic Color Non-.1hythmi c 
~eactioJ l'leac1.i:to!). Speed ~eactim tea.ct:tm Speed qeactior tea-,~tior Speed ~fovemen of lt ~Hovemen of Movt'rneni of Time Time ~~overnen Time. Time ~aovemen Time Ti'1l.e 1Iovemen1 
.10 .19 .43 .32 .53 .60 .22 .34 •. 17 
10 
.28 .17 .42 .53 .67 .65 .25 .50 .23 
.24 .22 .36 .49 .69 .54 .25 .27 .18 
-
.03 .• 40 .11 .51 .64 .82 .48 .24 .7l 
11 
.18 .39 . .30 .58 .81 .93 .40 .42 .63 
.28 .25 .35 .59 .71 .83 .31 .46 .48 
.12 .20 .16 .35 • 70 .54 .23 .50 .• 38 
12 
.11 • 20 .13 .36 .67 .. 54 .25 .47 .41 
.15 .15 .19 .37 .61 .53 .22 .46 .• 34 
.26 .20 .20 .52 .62 .59 .36 .42 .39 
1.3 
.27 .14 .16 .72 .64 .53 .45 .• 50 .37 
.30 .29 .23 .60 .57 .62 ;30 .38 .39 
.11 .11 • 22 .34 .34 .56 .23 .23 .34 
14 
.24 .20 .18 .48 .53 .63 .24 .33 .45 
.21 .23 .13 .44 .so .29 .23 .27 .16 
.15 .30. .24 .48 .80 .47 .33 .50 .23 
15 
.15 .30 .22 .42 .64 .44 .27 .34 .22 
.24 .20 .29 • 71 .55 •. 49 .47 .35 .20 
.02 .08 .12 .23 .40 .36 .21 .32 .24 
" 
16 
.03 .11 .10 .23 .46 .49 .20 .35 .39 
.06 .09 .08 .26 .37 .56 .20 .28 .48 
.05 .].4 .21 .25 .61 .43 .20 .47 .• 22 
17 
.13 .18 .15 .29 .40 .51 .16 .22 .36 
.12 ~15 .19 .37 .48 .52 .25 .33 .33 
.16 .18 .21 .41 .55 .46 .25 .37 .25 
18 .13 .13 .16 .49 .42 .58' .36 .29 .42 
.20 .13 .14 .52 .39 .51 .32 .23 .37 
TABLE VIII 36 
(continued) 
' 
Pase ·Rhythmic Color Non-.ihytbmi c 
rteactiOJ 11.eac"tlOJ Speed l:leactim teact10l Speed l:teactior tea~tior Speed ~fovemen of ~Hovemen~ · of Movt'ment of Time Time ~iovement Time Time m(fovemen Time Time .ffovemeni 
-
.05 .07 .10 .24 . .44 .45 .19 .37 .35 
19 i 
.07 .07 .11 .28 .48 .47 .21 .41 .36 
.03 .10 .09 .24 .58 .62 .21 .48 .53 
--
.02 .13 .15 .25 .47 .43 .25 .34 .30 
20 
.08 .18 .13 .51 .70 .57 .23 .52 .24 
.10 .17 .10 .31 .47 .46 .21 .30 .36 
.13 .16 .10 .44 .64 .43 .31 .48 .53 
21 
.15 .13 .09 .41 .46 .38 .26 .53 .29 
.11 .09 .07 .. 34 .53 .38 .23 .44 .31 
.12 .13 .07 .57 .63 .32 .45 .50 .25 
22 
.05 .14 .11 .31 .69 .• 44 .26 .55 .33 
.21 .11 .06 .48 .57 .41 .27 .46 .35 
.04 .06 .13 .25 .47 .70 .21 .51 .57 
23 
.10 .14 • 30 .58 .62 .20 .44 .17 .45 
.08 .16 .21 .52 .52 • 70 .24 .36 .49 
.10 .14 .07 .35 .48 .49 .25 .34 .42 
24 
.11 .10 .09 .40 .69 .46 •. 29 .59 .37 
.15 .05 .16 .46 .53 .. 53 .31 .48 .37 
.03 .lu .15 .. 19 .54 .55 .16 .44 .40 
25 
.07 .12 •. 19 .24 .41 .39 .17 .39 .39 
.03 .08 .14 .20 .45 .57 .17 .35 .4:3 
I .06 .24 .13 .26 .63 .33 .20 .39 .20 26 
.02 .20 .09 .29 .53 .28 .27 .33 .19 
.03 .12 .15 .26 .42 145 .23 .30 .30 
.15 .14 .19 .35 • 68 .56 .20 .54 .37 
27 
.04 .15 .20 .28 .58 .45 .24 .45 .25 
.05 .08 .18 .27 .52 .59 .24 .44 .41 
TABtE VIII 37 
(continued) 
p.ase· Rhythmic Color Non-.1.hythmi c 
P>.eactio'~p ... eact~on Speed i.) • <eactiOl Speed R ti ·tea')tior speed ~· • "'· viovemen of 'Lea~t~Ol Movemen of Leac o:r [oVl·ment of T~me Time 11_'Iovemen1: TJ.me Time /Iovemen Time Ti•ne Movement 
.14 .16 .18 .35 .57 ~76 
.21 .41 .58 
28 
.14 .14 .20 .38 .59 .48 .24 .45 
.28 
.06 .22 .28 .28 .52 .66 .22 .30 i38 1---+----~--4----4----+----+----r-~,---~-----
29 
30 
31 
32 
33 
34 
35 
.24 
.23 
.22 
.12 
.13 
.13 
.08 
.12 
.06 
.13 
.05 
.04 
.27 
.31 
.24 
.21 
.06 
.17 
.26 
.29 
.30 
.07 
.15 
.06 
.. 11 
.20 
.07 
.14 
.11 
.07 
.14 
.12 
.1u 
.06 
.11 
.11 
.12 
1-24 
.20 
~18 
~24 
21 
36 
.27 
.33 
.12 
.16 
.19 
.18 
.16 
.17 
.15 
.16 
.18 
.14 
.09 
.07 
•. 15 
.13 
.11 
.-25 
.06 
.26 
.. 18 
•. 18 
.23 
.27 
.13 
.30 
.14 
.19 
.16 
.50 
.58 
.44 
.31 
.. 39 
.43 
.34 
.27 
.33 
.24 
.23 
.50 
.61 
.55 
.56 
.44 
•. 58 
.56 
.69 
•. 62 
.31. 
.40 
.29 
.51 
.61 
.30 
.57 
.48 
.57 
.36 
.-48 
.52 
.39 
.53 
• .47 
.48 
.47 
.52 
.74 
.82 
.89 
.79 
.76 
.74 
.46 
.60 
.46 
.54 
.54 
.50 
.42 
.61 
.41 
.60 
.. 40 
.-41 
•. 30 
.·61 
.86 
.so 
•. 78 
.-66 
.79 
.55 
.37 
.54 
.37 
.26 
.35 
.22 
.19 
.26 
.30 
.20 
• 22 
.21 
.20 
.19 
.19 
.23 
.30 
.31 
.35 
.38 
.41 
.30 
.40 
.32 
1"24 
1"25 
'-23 
.41 
.23 
.43 
.37 
.50 
~22 
• 36 
.42 
.42 
•23 
.32 
.56 
.58 
.68 
.43 
.49 
.41 
.:34 
.44 
.27 
,27 
.45 
.23 
~46 
.34 
.. 37 
.25 
.-28 
.,19 
;36 
.27 
.23 
.68 
.62 
.Q5 
.39 
.66 
• 25 
.23 
.35 
.21. 
TABLE VIII 38 
(continued) 
. 
' 
~ase Rhythmic Color Non-.~hythmic 
~eactio 1.eac-v~on Speed tteactio! Speed ~eactior ·rea-:;tior Speed 1Iovemen of' flea~tio!Movemen of' Time ~[ovt•.meni of' Time Time ~ovement T~rne Time ~!Lovemen · Ti·~1e aovemer 
.03 .15 .11 .25 .61 .56 .22 .46 .45 
. 
37 
.04 .15 .12 •. 27 .68 .45 .23 .53 .33 
.04 .15 .10 .32 .57 .58 .28 .42 ~48 
-~ 
.07 .17 .15 • 29 .48 .37 • 22 .31 .22 
38 
.12 .13 .17 .44 .36 .50 .32 .23 .33 
.15 ... 18 .15 .51 .59 .49 .36 .41 .34 
.10 .25 .13 
·43 .50 .51 .23 .25 .38 
-39 
.12 l28 .12 .47 .85 • 39 .35 .57 .27 
.09 .10 .15 .35 .19 .49 .26 .60 .34 
.09 .11 .15 .43 .53 .39 .34 .42 .24 
40 
.04 .17 .14 .25 .64 .62 .21 .47 .48 
.20 .13 .08 .55 .59 .68 .35 .46 • 60 
.18 .09 .06 .55 .71 .30 .35 .62 .24 
41 
.14 .10 .08 .39 .33 .• 47 .25 .23 .39 
.18 .10 .07 .43 .62 .44 .25 .52 .37 
.22 .25 .21 .50 .64 • 74 .28 .39 - .53 
42 
.. 26 .23 .19 .56 .65 .54 .30 .42 .45 
.25 .11 .21 .56 .81 .74 .31 .70 ;, 53 
.17 • 20 .24 .44 .42 .56 .27 .22 .32 
43~. 
.10 .20 .15 .34 
-
.52 .46 .24 .32 • 31 
.05 .22 .13 .28 .53 .34 .23 .31 .21 
.. 
.22 .18 .21 • 57 .53 .63 .35 .35 .42 44 
.22 ~19 .19 .67 .62 .67 .45 .43 .48 
.22 .27 .18 .60 .70 .46 .38 .43 .28 
.16 .14 .12 .53 .58 .52 .37 .44 .40 45 
.20 ~17 .15 .46 .50 .so .26 .33 .35 
.16 ~16 .15 .44 .56 .37 .28 .40 .22 
TABLE VIII 39 
(continued) 
' 
~.ase Rhythmic Color Non-?.hythlnic 
-
teacti01 rreac'ti~on Speed ~eactior teactio:i b'peed teactior tea':.;tior. speed 
·Iovemen1 of ~Hovemen1 of OCovt•ment of Time Time ~~ovement Time Time '.aovemen Time Ti-:n.e [ovemen' 
.43 .23 .28 • 63 .. 52 .55 .20 .29 .27 
• 46 
.40 .39 .33 .62 .61 •. 55 .22 .22 .22 
.41 • 29 .28 .59 .50 .51 .18 .21 .23 
-
• 
' 
.. 
" ' 
; 
-
. 
40 
e TABLE IX 
' 
TOTAL RAW SCORES OF RHYTHMIC, NON-RHYTHMIC, 
AND COLOR STARTING SIGNALS 
FOR FOURTEEN YEAR OLDS 
RHYTHMIC NON-RHYTHMIC COLOR 
Total 4490 5187', 7930 I 
MEAN SCORE RHYTHMIC 
--
.2803 
--
s. D. 
--
.065 
MEAN SCORE NON-RHYTHMIC 
--
• 3450 
--
s • D. 
--
~074 
MEAN SCORE COLOR 
--
.5212 
--
s. D. 
--
.077 
' 
e TABLE X 
TOTAL RAW SCORES OF RHYTHMIC, NON-RHYTHMIC, 
AND COLOR STARTING SIGNALS 
FOR FIFTEEN YEAR OLDS 
-···· .... 
RHYTHMIC NOlif-RHYTBMIC COLOR 
Total 3693 5018 5356 
MEAN SCORE RHYTHMIC 
--
.2513 
--
s. D. 
--
.068 
MEAN SCORE NON-RHYTHMIC 
--
• 3631 
--
s • D. 
--
.073 
MEAN SCORE COLOR 
--
• 3882 
--
s. D • 
--
.075 
' e 
' 
i 
41 
~ 
TABLE XI 
RAW SCORES OF RETESTED OASES 
FOR FOURTEEN YEAR OLDS 
(RHYTHMIC, NON-RHYTHMIC AND OOLOR) 
CASE RHYTHMIC NON-RHYTBMIO COLOR 
.25 .54 ~35 
38 .23 .49 .40 
.50 .35 .43 
.2~ • 36 .'70 
34 .26 '· .4'7 .49 
.24 .43 .51 
.36 .34 .32 
35 .32 .31 .. 34 
e .30 .30 .32 
.42 .so ~32 
33 .40 .41 ~49 
.31 .27 .46 
.27 .56 .54 
44 .30 .67 .34 
.31 .. 48 .61 
,. 
I . 
• 22 .18 ~20 
39 .21 .24 .20 
• 21 .22 .22 
.19 .22 .20 
47 .20 .22 .21 
.20 .20 .21 
.29 .23 .48 
42 ~29 .31 ~33 
e .29 .34 .40 
I 
42 
e 
TABLE XI 
(continued) 
.26 .27 .28 
21 ~31 .50 ~32 
• 39 .38 .40 
!>32 .37 ~44 
12 .. 35 .37 ~36 
.24 .42 ~50 
.24 .44 ~51 
27 ~26 .46 ~46 
.39 .29 .. 36 
TOTALS 967 1214 1270 
e 
TEST RETEST 
MEAN RHYTHMIC .28 .29 r- .,51 
MEAN NON-RHYTHMIC .40 .39 -r- .32 
MEAN COLOR .34 .34 /"a: .47 
-
e 
,. 
43 
e TABLE XII 
RAW SCORES OF RETESTED CASES 
FOR FIFTEEN YEAR OLDS 
{RHYTHMIC, NON-RHYTHMIC AND COLOR) 
CASE RHYTHMIC NON-RHYTHMIC COLOR 
.43 .54 ~48 
42 ~35 .49 .54 
.47 .46 .48 
.18 .32 .35 
36 .29 .1'7 ~42 
•23 .32 .5'7 
.20 ~21 ~26 
15 ~19 .22 ~44 
;,29 .34 .58 
:.37 ~51 .35 
20 ~69 .56 ~55 
.-49 .o41 .37 
.31 .24 ~35 
6 ~24 ~23 ~46 
-
.38 .25 •. 26 
.40 ~27 ~64 
24 -~-37 .27 ;35 
.30 .28 '" .51 
~30 .41 .$9 
3 .51 .59 ~39 
.39 .49 .64 
-~26 
.33 ~26 
29 ~26 .33 .23 
.20 .32 ~23 
TOTALS 810 856 1030 
TEST RETEST 
MEAN RHYTHMIC .27 .29 Y"= .56 
1\IIEAN NON-RHYTHMIC .36 .35 r= .32 
MEAN COLOR .39 .38 I'= .32 
e 
I 
!' 
